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<< Beginning of changes>>
[bookmark: _Toc27478283][bookmark: _Toc36226998][bookmark: _Toc44324283][bookmark: _Toc52990477][bookmark: _Toc60823680][bookmark: _Toc60825601][bookmark: _Toc69306327][bookmark: _Toc69309992][bookmark: _Toc76020317][bookmark: _Toc83720805]6.5D.1	Occupied bandwidth for UL MIMO
[bookmark: _Toc27478284][bookmark: _Toc36226999][bookmark: _Toc44324284][bookmark: _Toc52990478][bookmark: _Toc60823681][bookmark: _Toc60825602]6.5D.1.1	Test purpose
To verify that the UE occupied bandwidth for all transmission bandwidth configurations supported by the UE supporting UL MIMO are less than their specific limits when UE is configured using UL MIMO transmission.
[bookmark: _Toc27478285][bookmark: _Toc36227000][bookmark: _Toc44324285][bookmark: _Toc52990479][bookmark: _Toc60823682][bookmark: _Toc60825603]6.5D.1.2	Test applicability
This test applies to all types of NR UE release 15 and forward that support UL MIMO.
[bookmark: _Toc27478286][bookmark: _Toc36227001][bookmark: _Toc44324286][bookmark: _Toc52990480][bookmark: _Toc60823683][bookmark: _Toc60825604]6.5D.1.3	Minimum conformance requirements
For UE supporting UL MIMO, the requirements for occupied bandwidth apply to the sum of the powers from both UE transmit antenna connectorsis specified at each transmit antenna connector. The occupied bandwidth is defined as the bandwidth containing 99 % of the total integrated mean power of the transmitted spectrum on the assigned channel at each transmit antenna connector.
For UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the occupied bandwidth at each transmitter antenna shall be less than the channel bandwidth specified in table 6.5.1.3-1. The requirements shall be met with UL MIMO configurations described in sub-clause 6.2D.1.3.
If UE is configured for transmission on single-antenna port by DCI format 0_0 or by DCI format 0_1 for single antenna port codebook based transmission, the requirements in subclause 6.5.1.3 apply
The normative reference for this requirement is TS 38.101-1 [2] clause 6.5D.1.
[bookmark: _Toc27478287][bookmark: _Toc36227002][bookmark: _Toc44324287][bookmark: _Toc52990481][bookmark: _Toc60823684][bookmark: _Toc60825605]6.5D.1.4	Test description
[bookmark: _Toc27478288][bookmark: _Toc36227003][bookmark: _Toc44324288][bookmark: _Toc52990482][bookmark: _Toc60823685][bookmark: _Toc60825606]6.5D.1.4.1	Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in table 5.3.5-1. All of these configurations shall be tested with applicable test parameters for each combination of channel bandwidth and sub-carrier spacing, are shown in table 6.5D.1.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 6.5D.1.4.1-1: Test Configuration Table
	Initial Conditions

	Test Environment as specified in TS 38.508-1 [5] subclause 4.1
	Normal

	Test Frequencies as specified in TS 38.508-1 [5] subclause 4.3.1
	Mid range by default, exceptions listed in Table 6.5D.1.4.1-2

	Test Channel Bandwidths as specified in TS 38.508-1 [5] subclause 4.3.1
	All

	Test SCS as specified in Table 5.3.5-1 
	Lowest SCS

	Test Parameters

	Test ID
	Downlink Configuration
	Uplink Configuration

	
	N/A for occupied bandwidth test case
	Modulation
	RB allocation (NOTE 1)

	1
	
	CP-OFDM QPSK
	Outer_full

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1.



Table 6.5D.1.4.1-2: Test frequency exceptions for Occupied Bandwidth
	5G NR Band
	Test Frequency

	n77
	Low Range, Mid Range, High Range

	n78
	Low Range, Mid Range, High Range

	n79
	Low Range, Mid Range, High Range



1.	Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure A.3.1.1.2 for TE diagram and section A.3.2 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [5] subclause 4.4.3.
3.	Downlink signals are initially set up according to Annex C.0, C.1, C.2, and uplink signals according to Annex G.0, G.1, G.2, G.3.0.
4.	The UL Reference Measurement channels are set according to Table 6.5D.1.4.1-1.
5.	Propagation conditions are set according to Annex B.0. 
6.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [5] clause 4.5. Message contents are defined in clause 6.5D.1.4.3
[bookmark: _Toc27478289][bookmark: _Toc36227004][bookmark: _Toc44324289][bookmark: _Toc52990483][bookmark: _Toc60823686][bookmark: _Toc60825607]6.5D.1.4.2	Test procedure
1.	SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Table 6.5D.1.4.1-1. Since the UL has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC. The PDCCH DCI format 0_1 is specified with condition 2TX_UL_MIMO in 38.508-1 [5] subclause 4.3.6.1.1.2 
2.	Send continuously power control “up” commands to the UE until the UE transmits at PUMAX level. Allow at least 200ms for the UE to reach PUMAX level.
3.	Measure the power spectrum distribution as the sum of the powers from both UE transmit antenna connectors within two times or more range over the requirement for Occupied Bandwidth specification centring on the current carrier frequency. The characteristics of the filter shall be approximately Gaussian (typical spectrum analyser filter). Other methods to measure the power spectrum distribution are allowed. The measuring duration is 1ms over consecutive active uplink slots. For TDD, only slots consisting of only UL symbols are under test.
4.	Calculate the total power within the range of all frequencies measured in step 3 and save this value as “Total power”.
5.	Sum up the power upward from the lower boundary of the measured frequency range in step 3 and seek the limit frequency point by which this sum becomes 0.5% of “Total power” and save this point as “Lower Frequency”.
6.	Sum up the power downward from the upper boundary of the measured frequency range in step 3 and seek the limit frequency point by which this sum becomes 0.5% of “Total power” and save this point as “Upper Frequency”.
7.	Calculate the difference “Upper Frequency” – “Lower Frequency” = “Occupied Bandwidth” between the two limit frequencies obtained in step 5 and step 6.
8.	Repeat step 3 until step 7 for each of transmit antenna of the UE.
[bookmark: _Toc27478290][bookmark: _Toc36227005][bookmark: _Toc44324290][bookmark: _Toc52990484][bookmark: _Toc60823687][bookmark: _Toc60825608]6.5D.1.4.3	Message contents
Message contents are according to TS 38.508-1 [5] subclause 4.6 ensuring Table 4.6.3-182 with condition 2TX_UL_MIMO
[bookmark: _Toc27478291][bookmark: _Toc36227006][bookmark: _Toc44324291][bookmark: _Toc52990485][bookmark: _Toc60823688][bookmark: _Toc60825609]6.5D.1.5	Test requirement
The measured Occupied Bandwidth in step 7 for each antenna shall not exceed values in Table 6.5D.1.5-1.
Table 6.5D.1.5-1: Occupied channel bandwidth
	
	Occupied channel bandwidth / NR Channel bandwidth

	
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	70
MHz
	80 MHz
	90 MHz
	100 MHz

	Channel bandwidth (MHz)
	5
	10
	15
	20
	25
	30
	40
	50
	60
	70
	80
	90
	100

	Note 1:	TT = 0.



[bookmark: _Toc60823689][bookmark: _Toc60825610][bookmark: _Toc69306328][bookmark: _Toc69309993][bookmark: _Toc76020318][bookmark: _Toc83720806]6.5D.1_1	VoidOccupied bandwidth for UL MIMO (Rel-16 onward)
[bookmark: _Toc60823690][bookmark: _Toc60825611]6.5D.1_1.1	Test purpose
To verify that the UE occupied bandwidth for all transmission bandwidth configurations supported by the UE, supporting ULFPTx mode for UL MIMO, and are less than their specific limits when UE is configured using UL MIMO transmission.
[bookmark: _Toc60823691][bookmark: _Toc60825612]6.5D.1_1.2	Test applicability
This test applies to all types of NR UE release 16 and forward that support UL MIMO and ULFPTx mode.
[bookmark: _Toc60823692][bookmark: _Toc60825613]6.5D.1_1.3	Minimum conformance requirements
For UE supporting UL MIMO, the requirements for occupied bandwidth apply to the sum of the powers from both UE transmit antenna connectors. The occupied bandwidth is defined as the bandwidth containing 99 % of the total integrated mean power of the transmitted spectrum on the assigned channel at each transmit antenna connector.
For UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the occupied bandwidth shall be less than the channel bandwidth specified in table 6.5.1-1. The requirements shall be met with UL MIMO configurations described in clause 6.2D.1.
If UE is scheduled for single antenna-port PUSCH transmission by DCI format 0_0 or by DCI format 0_1 for single antenna port codebook based transmission, the requirements in clause 6.5.1 apply.
The normative reference for this requirement is TS 38.101-1 [2] clause 6.5D.1.
[bookmark: _Toc60823693][bookmark: _Toc60825614]6.5D.1_1.4	Test description
[bookmark: _Hlk56173797][bookmark: _Toc60823694][bookmark: _Toc60825615]6.5D.1_1.4.1	Initial conditions
Same initial conditions as in clause 6.5D.1.4.1.
[bookmark: _Toc60823695][bookmark: _Toc60825616]6.5D.1_1.4.2	Test procedure
1.	SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Table 6.5D.1.4.1-1. Since the UL has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC. The PDCCH DCI format 0_1 is specified with condition 2TX_UL_MIMO in 38.508-1 [5] subclause 4.3.6.1.1.2 
2.	Send continuously power control “up” commands to the UE until the UE transmits at PUMAX level. Allow at least 200ms for the UE to reach PUMAX level.
3.	Measure the power spectrum distribution as the sum of the powers from both UE transmit antenna connectors within two times or more range over the requirement for Occupied Bandwidth specification centring on the current carrier frequency. The characteristics of the filter shall be approximately Gaussian (typical spectrum analyser filter). Other methods to measure the power spectrum distribution are allowed. The measuring duration is 1ms over consecutive active uplink slots. For TDD, only slots consisting of only UL symbols are under test.
4.	Calculate the total power within the range of all frequencies measured in step 3 and save this value as “Total power”.
5.	Identify the measurement window whose centre is aligned on the centre of the channel for which the sum of the power measured is 99% of the “Total power”.
6.	The “Occupied Bandwidth” is the width of the measurement window obtained in step 5.
7.	If the UE supports ULFPTx Mode-2 or Mode-full power, repeat test steps 1~6 with the exception that the PDCCH DCI format 0_1 is specified with the condition ULFPTx_Mode2 or ULFPTx_ModeFull in 38.508-1 [5] subclause 4.3.6.1.1.2 depending on UE reported capability.
[bookmark: _Toc60823696][bookmark: _Toc60825617]6.5D.1_1.4.3	Message contents
Message contents are according to TS 38.508-1 [5] subclause 4.6 and 5.4 ensuring Table 4.6.3-182 with the condition 2TX_UL_MIMO.
[bookmark: _Toc60823697][bookmark: _Toc60825618]6.5D.1_1.5	Test requirement
The measured Occupied Bandwidth in step 6 or step 7 shall not exceed values in Table 6.5D.1_1.5-1.
Table 6.5D.1_1.5-1: Occupied channel bandwidth
	
	Occupied channel bandwidth / NR Channel bandwidth

	
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	70
MHz
	80 MHz
	90 MHz
	100 MHz

	Channel bandwidth (MHz)
	5
	10
	15
	20
	25
	30
	40
	50
	60
	70
	80
	90
	100

	Note 1:	TT = 0.



<< End of changes>>



